In vitro effects of interleukin 1 on the synthesis of metalloproteases, TIMP, plasminogen activators and inhibitors in human articular cartilage.
Degradation of cartilage matrix macromolecules depends on the increase of metalloprotease activity. It has been suggested that interleukin 1 (IL-1) contributes to cartilage break-down by modulating the synthesis of the elements favoring an activation of these metalloenzymes. We analyzed the effect of IL-1 on the synthesis of collagenase, stromelysin, and tissue inhibitor of metalloproteases (TIMP) in human cartilage explants and culture chondrocytes, as well as its effect on the secretion of plasminogen activators (t-PA, u-PA) and inhibitors (PAI-1, PAI-2) in cartilage explants. Messenger RNA levels of collagenase and TIMP were also analyzed following chondrocyte incubation in the presence or absence of IL-1. We demonstrate that IL-1 stimulates the secretion of metalloproteases and t-PA in a dose dependent manner. At a relatively low concentration (5 pg/ml), IL-1 induced collagenase and stromelysin synthesis in parallel with a decline in TIMP secretion. While IL-1 induced collagenase gene expression, no change in the TIMP mRNA level was noted. The increase in t-PA synthesis was accompanied by a decreased PAI-1 level, while the PAI-2 level remained unchanged. u-PA could not be detected in the culture medium. This study gives insight into the ways that the synthesis, activation and inhibition of metalloproteases are modulated by IL-1. These results support the importance of IL-1 in the etiology of cartilage degeneration.